Introduction Problem statement
Supplier evaluation is an issue of strategic importance for any company. Measuring supplier performance is essential to ensure a well-functioning supply chain and company competitiveness. The goal is to improve performance mainly of the key suppliers. Understanding supplier performance will both prevent risk and improve cooperation. Evaluation is necessary to know what the supplier is doing well in each area of action. Careful selection of evaluation criteria is important.
Background and trends
There have been many approaches to evaluating supplier performance. Previously, supplier evaluation criteria focused on delivery performance, quality and price. Today, we see both in practice and in literature several criteria focusing on other areas, such as relationship of partners and continuous improvement.
Objectives
This article discusses some of best practices currently in use and point out the importance of the supplier evaluation theme. The goal is not to find the perfect supplier evaluation matrix, but to find the set of indicators used most often for supplier performance evaluation. The article presents a review of a number of articles relating to supplier performance as well as a case study of an existing company's supplier performance and its details of calculation.
General supplier evaluation
The majority of supplier evaluations consist of only three factors: price, quality and delivery (Hirakubo & Kublin 1998; Howard 1998) . Degraeve and Roodhooft (1999) argued that supplier selection and evaluation are most often based on price, which, in turn, results in additional costs to the buyer because of unreliable delivery, limited quantities, inferior quality and inadequate communication.
According to a study on the evaluation processes of the supplier (Simpson, Siguaw & White 2002) only a limited number of buyers have a formal supplier evaluation process in place. This is an important finding as suppliers can influence the inventory status of a company on a high level.
Supplier selection has to be first step. Selection of the supplier plays a role in profitability and companies should pay attention to the selection when awarding contracts. According to Jayaraman, Srivastava and Benton (1999) the selection of a new supplier may result in additional fixed costs as a company may have to invest in new machinery, staff training or implementing new technologies.
Multicriteria decision-making techniques for supplier evaluation
In a situation where one supplier provides goods at low rates but is unable to deliver on time whilst another provides high-quality goods but at unacceptable prices, a company has to use appropriate supplier selection techniques. Supplier selection is an issue related to the multicriteria decision-making (MCDM) problem. Numerous evaluating criteria have to relate to the requirements of the company. Therefore, it is crucial to analyse and prioritise different selection methods to satisfy stakeholders. Using methods such as data envelopment analysis and analytical hierarchy processes, a company can evaluate suppliers for optimal selection. The chosen approach has to be company specific, as each company has to identify the most important criteria for selecting the best supplier based on company strategy, industry type and needs.
Researchers use different methodologies of MCDM to solve supplier evaluation and selection problems. According to Agarval (n.d.) data envelopment analysis is the most often used MCDM approach (30%), followed, in order of distribution, by mathematical programming (17%), analytical hierarchy processes (15%), case-based reasoning (11%), fuzzy set theory (10%) and analytical network processes (5%). It is evident that cost alone is no longer the leading criterion driving supplier selection. Instead, quality and delivery performance also are contributing factors. Many evaluation criteria can arise from the requirements of the company. It is important to analyse and prioritise various evaluation methods to select the most appropriate one. Applying methods such as the aforementioned, we can assess suppliers for optimal supplier selection. Agarval et al. (n.d.) concluded that analytical hierarchy processes can be used as a helpful tool for evaluating suppliers.
Key performance indicators
Key performance indicators are quantifiable measurements, agreed to beforehand, that reflect the critical success factors of an organisation. They should reflect the organisation's goals, contribute to its success and be measurable. Key performance indicators are usually long-term considerations. Their definition and how they are measured do not change often. The goals for a particular key performance indicator may change as the goals of the organisation change or as the organisation approaches its goals.
Common indicators of supplier performance matrix
In supply chain management, the buyer-supplier relationship is critical to achieving the strategic goals of a company. Supplier evaluation processes can be both formal and informal and matrices are an important tool in determining the long-term success of a company.
Results
Each company performs its own supplier evaluation. Large multinational companies deal with supplier evaluation on a much different level than small, local companies do. Long-term partnerships with suppliers are key to successful business, which emphasises the importance of supplier selection during sourcing. Table 1 shows commonly used supplier evaluation areas of seven companies, together with the criteria used most often for evaluating supplier performance. Sophisticated systems for supplier evaluation depend on the strategy and philosophy of the specific company. Large companies operating abroad generally have highly developed sourcing systems as the partnership with their suppliers is a long-term one and crucial to their operations.
Following from the criteria presented in Table 1 , four criteria are used most often and the associated key terms used in measurement could be derived (Table 2) .
Reliability and validity
Quality is one of the main criteria in supplier performance. Well-organised and applied procedures for quality planning include the use of quality methods such as failure mode and effects analysis, capability testing, certification by the International Organization for Standardization and ensuring that customers are satisfied. Evaluation depends partly on how set targets are met and how supplier output relates to best practices.
Delivery is the application of logistic management. Delivery refers to the precision, service level and control during distribution of goods. Evaluation of delivery includes assessment of the supplier's ability to meet the requirements for on-time deliveries and ordered quantities and a buyer should have an appropriate system in place for effective assessment.
Price is the first and the last criterion when deciding to award business to a supplier. Each response to an offer starts with the price. When evaluating suppliers, criteria for price development, prices of current and future business, redistribution of current business, other savings and new distribution modes in case of extentions need to be considered.
Page 2 of 4 Supplier performance refers to whether a supplier is able dispatch products of the agreed quality on time. It is measured periodically. Supplier performance is a common indicator of logistic success. This indicator focuses on the supplier's lead time (handling time). Handling time or lead time generally refers to the average time from creating a task to its execution, which translates to the time from when an order is created to when it is fulfilled. This key performance indicator helps to determine how long it takes, on average, to handle requests.
The case study focuses only on logistic key performance indicators. Company X regularly assesses suppliers with regard to agreed lead time, average lead time, delivery security and cancelled value. Logistic performance indicators are shown in Figure 1 , together with short explanations of each.
Agreed lead time
Agreed lead time is measured in days. This variable is calculated as the difference between the date of receiving the order and the originally planned dispatch date of the order, weighted in value (price of order).
Average lead time
Average lead time is also measured in days. It is calculated as the difference between the date of receiving the order and the planned dispatch date of the consignment, weighted in value (price of the order) for a fixed period.
For evaluating supplier performance it is necessary to compare the agreed lead time and the actual lead time, referred to as lead time accuracy. This is an indication of the supplier's ability to keep to the agreed delivery schedule.
Delivery security
Delivery security is an indicator of the extent of the delay between the planned dispatch date and the actual dispatch date, expressed as a percentage. When delivery security is at 100% it means that all the ordered goods have indeed been delivered by the planned date. Orders that are delivered after the planned dispatch date will decrease the delivery security; it follows that the bigger the delay, the lower the delivery security. The delay is weighted in value (price of the order). Data selection for this field is based on the planned dispatch date of the consignment.
1.Company X is used as a pseudonym to protect the identity of the company.
Cancelation ratio
The cancelation ratio expresses the number of cancelled orders relative to the number of originally ordered goods. Data selection for this indicator is based on the originally planned dispatch date. Figure 2 shows that delivery security and the cancelation ratio do not necessarily follow the same trend. In contrast, • Indication of the supplier's ability to deliver originally confirmed order. Closer cooperation, sharing common processes for setting targets (quality, delivery, price, claims, etc.) and implementing appropriate measurement systems foster stronger customersupplier relationships. Supplier evaluation therefore helps a company to establish a process for selecting suppliers and continuous evaluation of the selected suppliers, which allows a company to provide a responsive network of suppliers with respect to the company's objectives. The case study showed the mutual customer-supplier dependence on key performance indicators.
when suppliers fail to cancel orders that they were not able to dispatch, both a low cancelation ratio and a low delivery security are evident. If a supplier is unable to dispatch part of an order but cancels it on time, delivery security is not affected. To ensure a successful supplier-client relationship, it is important that the client should explain the nature of its business to the supplier so that both parties work to the same goal.
As shown by the example of Company X (Figure 2) , the supplier experienced problems in March, which were not communicated to the customer. This resulted in low delivery security. If the supplier had comunicated the expected problems in advance, the customer (Company X) could have adjusted the ordering proccess and delivery security would not have been affected so dramatically. For example, when looking at the fulfilling of requested planned dates some differences can be seen (see Table 3 ) such as the supplier delivered goods four days later on average in March and prior to that, in February, it is almost exact as well.
Conclusion
Supplier performance evaluation provides a customer with a quantifiable measure and thus the status of the supplier and the possible influence a relationship with the supplier could have on its business' success. This article described criteria commonly used during supplier performance evaluation. The supplier evaluation is a way indicate the requirements and values, which are featured on the suppliers' development. 
